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Comments on the TAD South Area Final Phase II RFI SWMUs 13 and 17 (August,
1995), Human Health and Ecological Risk Assessment
Chris Bittner, Utah DSHW

General Comments

1. In general, the human health risk assessment was conducted and presented in accordance
with current guidance. As noted in the specific comments, some exposure parameters are
not consistent with a reasonable maximum exposure (RME) and the risk calculations should
be revised using RME parameters. In anticipation that some of the calculations will change,
the actual calculations in the appendices were not reviewed for this draft.

2. The ecological risk assessment has some deficiencies. Comments were provided in the

letter dated and are not repeated here. Please revise the ecological assessment in
accordance the issues discussed at the TRC meeting.
Specific Comments

1. In the tables that illustrate exposure point concentrations, the footnotes note that ND
indicates not detected. Were the metals not detected or not detected above background?

2. A child resident scenario is evaluated because children may engage in activities that result
in a higher exposure than an adult. To use subchronic toxicity values to evaluate the child
may circumvent the intent of evaluating this sensitive population. At minimum, please
demonstrate that using subchronic toxicity values is at least as protective as evaluating a
seven year, chronic exposure (child for six years, adult for one).

3. The text indicates that when USEPA Health Criteria are not currently available, it was not
feasible to evaluate human health impacts. Why weren't these compounds qualitatively
evaluated? For instance, the impact of a lack of a toxicity value for methyl-n-butyl ketone
is different than the lack of a toxicity value for bicarbonate. The text should note, where
appropriate, when the compound is of low toxicity and is unlikely to be of concern. At
minimum, a SWMU specific discussion of uncertainties in the risk assessment should
include this. _ .

4, p. 64, 6.1.2.1.2. The text indicates thai a constr {ion worker was included when
c-ermi~al were measured below 1 foot bgs. Why isn't the absence of data for below 1 foot
o~ ata gap?

£  £-5. Engineering contrcls. A baseline risk assessment should be conducted assuming
ar  ~sence of engineering controls. If a site with enginecriqg controls is recommended for
nc “er action, what mechanism ensures that these controls remain in place?

6 ). 6-31. Groundweter. Please define the terms upper-bound and high-end. Weren't values
based on tte upper confidence level of the MEAN?



7. p. 6-32. Vegetable Consumption. A modifying factor of 0.10 to estimate uptake into
fruits and tubers is not supported by the current empirical evidence and theory of plant
uptake of organic chemicals (e.g., Bell, 1992). For some chemicals, an uptake factor for
leafy plants (Equation 6-2) will likely underestimate chemical uptake into the root portion
of plants. In the absence of additional information, a modifying factor is not justified.

8. Table 6-3 and 6-4. Summary of Exposure Factors.

a) On-site Worker Exposure Frequency. Is the assumption that a worker spends time
at different SWMUSs based on site-specific information or a hypothetical worst case?
The worker scenario should reflect site-specific conditions and be protective for the
majority of workers now and in the future (UAC R315-101-5(5.2)(b)(2). Is assuming
that a worker splits time between sites protective of the majority of workers? Please
provide a discussion that demonstrates that this scenario is protective for evaluating
carcinogenic and noncarcinogenic exposures.

b) Is the soil ingestion rate for workers an RME parameter? The default soil
ingestion is 50 mg/day (do the workers, such as maintenance personnel, engage in
soil-intrusive activities resulting in a higher soil ingestion rate?) which is based on
an 8 hour day. This results in an ingestion rate of 250 mg/week. To adjust for a 10
hour day, the soil ingestion should be 62.5 mg/day.

c) Depot worker inhalation rate. The rate of 0.8 m*/hour is based on the EPA (1991)
default of 20 m*day. This is an incorrect application because it assumes that the rate
is for a 24 hour day. To convert to an hourly rate, divide by an 8-hour day (2.5
m’/hour).

d) Construction Worker Skin Surface Area. The value of 2,000 cm? assumes that the
worker is exposed only on the head and hands. Given that the construction activity
is assumed to be one month a year, and that this month is likely in the summer (in the
desert), the value of 2,000 cm? appears to underestimate the exposure. Assuming the
construction worker is clothed in shoes, long pants, and short sleeve shirt results in
an estimate of 4,590 cm? (On-Site Worker, Table 6-3).

e) Absorption. The absorption values for soil to skin were assumed to be 0.1% for
inorganics and 1% for organics. While no specific values are recommended by EPA,
the values of 0.1% and 1% are at the lower end of the reported values. Based on the
data presented in EPA (1992), a value of 10% is reasonably conservative for
organics. On page 6-40, it indicates that these are EPA Region VIII recommended
values. Please provide either documentation or the contact person to verify these
values.

f) What is the rationale for the skin surface area values for residents? The adult value
is a central tendency and not an RME (5,800 cm?) for soil or bathing (23,000 cm?)
(Table 8-6, EPA, 1992). How was the child skin-surface area for bathing derived?



The 95" percentile for male children, ages three to six years, is 8,800 cm?(Table 8-4,
EPA 1992).

9. p. 6-74, Section 6.1.5.4; (also 6-39, 640, 6-76). The text is erroneous in interpreting the
value used for the exposure point concentration. The 95% upper confidence limit of the
mean was used to estimate the exposure point concentration (concentration term). The
concentration term is intended to be an average value, and not a high end, upper-bound, or
percentile value (it is correct to say that it is high-end estimate of the mean). The statistical
definition is that with 95% confidence (5% chance of an error), the true mean soil
concentration is between the lower and upper confidence limit. The upper confidence limit
is selected as the most conservative estimate of the mean. No conclusion can be made
regarding whether the true mean is likely closer to the upper or lower confidence limit. In
the instances where the maximum detected concentration was less than the 95% UCL, the
exposure point concentration may be an underestimate of the mean. Please clarify the text.
Additional information can be found in EPA, 1992a

10. p. 6-41, Worker Inhalation of Particulates. EPA guidance does not recommend the that
a deposition fraction term be used for default scenarios. RfC's and inhalation slope factors
are based on an administered concentration. Unless site-specific information is available that
indicates that the particulates at SWMUs 13 and 17 are less bioavailable than the chemical
used in the toxicological experiments for the IRIS values, no deposition fraction should be
used.

11. p. 642, On-Site Construction Worker. What is the impact of assuming that the 30-day
exposure frequency is not consecutive days?

12. p. 6-46. Permeability Coefficient. Please use the permeability coefficients
recommended in EPA (1992). The default for inorganics, the same as for water, is 10~
cm’/hour (pages 5-38 and 5-97). For organics, use the values in Table 5-7, or one of the
other methods in EPA (1992).

13. p. 6-46. Administered vs. Absorbed Dose for Dermal Exposures. Adjusting the RfD
to calculate an absorbed dose is consistent with RAGS (EPA, 1989). In Appendix A of
RAGS, a default absorption value of S percent is recommended, not the values cited on p.
6-46 of 100 percent for VOCs and 50 percent for SVOCs and inorganics. However,
information collated since RAGS was issued suggests that using these values will not result
in a significant underestimation of risk from dermal exposures. Why wasn't this procedure
used for dermal exposures to soil?

14. Table 6-5 through 6-10.

a) The reference indicates that the toxicity values were updated from IRIS in 1994.
Please check the values to ensure that they are up-to-date. The ECAO has an interim
oral RfD of 6 x 10” mg/kg-day for trichloroethene, and IRIS has an oral slope factor
of 8.4 x 102 (mg/kg-day)’ of dibromochloromethane. Please quantify the risks
associated with these compounds.



b) Using sodium fluoracetate as a surrogate for fluoracetate is acceptable. However,
the toxicity value for fluoracetate should be adjusted for the difference in molecular
weight.

c) RAGS (page 7-15) and UAC R315-101-5(5.3)(a)(6) discusses the hierarchy of
sources of toxicity information. If a toxicity value is unavailable from IRIS, HEAST,
or ECAO alternative values may be derived using the EPA methodology. If no value
is available, the data gap must be evaluated in the discussion of uncertainties. In the
uncertainties, a comparison to regulatory standards (which may be based on
management or technological considerations) may be helpful. It is inappropriate to
substitute other values in the quantitative calculations of the excess lifetime cancer
risk or noncancer health effects (e.g. as was done for copper and lead).

15. p. 6-73, Section 6.1.5.1. TICs should not be "disregarded”. Please provide a discussion
of TICs that includes the identification and concentration, the potential implications to
human health and the environment, why the TIC should or should not be considered a
contaminant of concern, and whether additional sampling is warranted (see RAGS, Section
5.6).

16. p. 6-70, Section 6.1.5.2. Please expand the discussion regarding the negligible
exposures via the ingestion of contaminated game. For instance, the exposures are being
calculated for ingestion of contaminated beef which should be a conservative estimate for
exposure by ingestion of contaminated game.

17. p. 7-90, Table 7-23. For the current land use scenarios, it was assumed that asphalt
would prevent current exposures (samples 13 3X-04-1, 05-1, 06-1, 07-1). What is the impact
to the risk estimates for the current land use scenarios.

18. p. 7-186, Section 7.9.1. What is the source of the elevated alkalinity/bicarbonate in
13SH-01 through 13SH-04?

19. p. 7-201, Section 7.10.3.1. Why was a construction worker deemed unlikely for this
site? A construction worker likely built the lagoons. What if the lagoons needed to be
enlarged or repaired? Please evaluate the construction worker for the waste-water lagoons.

20. Section 7.10. How can the gross alpha and beta be interpreted in the absence of
background values or without identifying the element responsible? It is acceptable to assume
they are present above background. If the gross alpha and beta are assumed to be present
above background, they must be evaluated. Typically, gross alpha and beta are measured
as a screening analysis. Is additional sampling warranted?

21. p. 7-232. Ground Water Analytical Data. The discrepancies between the 1991 and 1993
data set are disturbing. While the 1993 data set may be the most defensible, it is the least
protective of human health. Additional sampling rounds are needed to provide any
confidence that the nature and extent of contamination has been defined. The additional
sampling rounds should include as analytes all substances that were detected in previous



rounds (e.g., 1,2-dimethyl benzene, di-, tri, and methylnaphthalene). Given the high acute
toxicity of fluoracetic acid, at minimum, samples should be analyzed for formic acid.
Otherwise, this is just an unconfirmed hypothesis that the fluoracetic acid detected in 1991
was really formic acid.

22. p. 7-273. The data and rationale presented on p. 7-266 do not support that arsenic is
present at background concentrations. The text on p. 7-273 indicates that arsenic is likely
present at background concentrations. Please reconcile.

23. p. 7-273. How can "_arsenic and thallium combined account for approximately 98
percent of the total groundwater cancer risk_" when thallium is a Class D carcinogen?

24. p. 8-29. Section 8.4.2 Nature and Extent of Contamination. In surface soil, arsenic was
detected above background in both samples, chromium in 2 out 5 samples, copper in 5 out
5, lead in 4 out of 5, and zinc in the single sample (Table 8-14). Yet the text indicates that
these are likely present at background? What is the basis for the supposition that this is
"clean fill"? Why is the placement of fill not considered a part of site operations?
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State of Utah

General Comments

1. In general, the human health risk assessment was conducted and presented in
accordance with current guidance. As noted in the specific comments, some exposure
parameters are not consistent with a reasonable maximum exposure (RME) and the risk
calculations should be revised using RME parameters. In anticipation that some of the
calculations will change, the actual calculations in the appendices were not reviewed for
this draft.

Comments are noted and the appropriate changes have been made to the
document. In addition, a 100-percent QC of all calculations was conducted
for this revision.

2. The ecological risk assessment has some deficiencies. Comments were provided in
the letter dated October 10, 1996, and are not repeated here. Please revise the ecological
assessment in accordance with the issues discussed at the October 31, 1996, TRC
meeting.

As noted on pages 8 through 10 of this response document, SWMU 13 and
17 sites have been re-evaluated for ecological risk using updated
toxicological information. Further, several sites at SWMU 13 are totally
enclosed within security fencing, are void of vegetation, and are continually
frequented by humans. As a result, the ecological risk at these sites is
considered minimal (Fuel Spill Site, Underground Storage Tank Site, 3X
Yard, Pavement Perimeter Site, and Sodium Hydroxide Spill Site).

Current plans are for these sites to remain as Army facilities and therefore,
no further investigations appear to warranted.

Specific Comments

1. In the tables that illustrate exposure point concentrations, the footnotes note that "ND"
indicates not detected. Were the metals not detected or not detected above background?

To clarify this issue, the tables have been changed such that <Bkgd
indicates detected but less than background and ND indicates not detected.

2. A child resident scenario is evaluated because children may engage in activities that
result in a higher exposure than an adult. To use subchronic toxicity values to evaluate
the child may circumvent the intent of evaluating this sensitive population. At minimum,
please demonstrate that using subchronic toxicity values is at least as protective as
evaluating a seven year, chronic exposure (child for six years, adult for one).

The health criteria (e.g., chronic/subchronic RfDs) are developed to be
protective of the most sensitive subgroups in the population. Subchronic
criteria are typically used for shorter duration if additional health effects
could occur and/or if chemical bioaccumulation is a factor in expression of
the toxic endpoint.

3. The text indicates that when USEPA Health Criteria are not currently available, it was
not feasible to evaluate human health impacts. Why weren't these compounds
qualitatively evaluated? For instance, the impact of a lack of toxicity value for methyl-n-
butyl ketone is different than the lack of a toxicity value for bicarbonate. The text should
note, where appropriate, when the compound is of low toxicity and is unlikely to be of
concern. At minimum, a SWMU-specific discussion of uncertainties in the risk
assessment should include this.

Qualitative discussions of uncertainties were added to the text for each site.
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4. p. 64, 6.1.2.1.2. The text indicates that a construction worker was included when
chemicals were measured below one foot bgs. Why isn't the absence of data for below
one foot bgs a data gap?

With the exception of the Sewage Lagoons, all sites had both surface and
subsurface samples collected and as a result, no data gap exists. The
sentence was revised to state that ". . . where contamination was identified
in subsurface samples (below | foot bgs)."

5. p. 6-5 Engineering controls. A baseline risk assessment should be conducted
assuming an absence of engineering controls. If a site with engineering controls is
recommended for no further action, what mechanism ensures that these controls remain
in place?

The reviewer is correct. The text has been revised to remove the
references to engineering controls or access restrictions. The individual
conceptual site models, however, are correct and the baseline risk
assessment was conducted for all complete pathways.

6. p. 6-31. Groundwater. Please define the terms "upper-bound” and "high-end."
Weren't values based on the upper confidence level of the MEAN?

Text was added/modified to clarify that the exposure point concentrations
represent either the 95 percent UCL of the mean or the maximum detected
concentration, whichever was lfower.

7. p. 6-32. Vegetable Consumption. A modifying factor of 0.10 to estimate uptake into
fruits and tubers is not supported by the current empirical evidence and theory of plant
uptake of organic chemicals (e.g., Bell, 1992). For some chemicals, an uptake factor for
leafy plants (Equation 6-2) will likely underestimate chemical uptake into the root portion
of plants. In the absence of additional information, a modifying factor is not justified.

Current literature was reviewed to determine the appropriate plant uptake
factors for organics and the uptake factors were revised accordingly.
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8. Table 6-3 and 6-4. Summary of Exposure Factors.

a) On-site Worker Exposure Frequency. Is the assumption that a worker
spends time at different SWMUs based on site-specific information or a hypothetical
worst case? The worker scenario should reflect site-specific conditions and be protective
for the majority of workers now and in the future (UAC R315-101-5(5.2)(b)(2). Is
assuming that a worker splits time between sites protective of the majority of workers?
Please provide a discussion that demonstrates that this scenario is protective for
evaluating carcinogenic and noncarcinogenic exposures.

b) Is the soil ingestion rate for workers an RME parameter? The default soil
ingestion is 50 mg/day (do the workers, such as maintenance personnel, engage in soil-
intrusive activities resulting in a higher soil ingestion rate?) which is based on an 8 hour
day. This results in an ingestion rate of 250 mg/week. To adjust for a 10 hour day, the
soil ingestion should be 62.5 mg/day.

¢) Depot worker inhalation rate. The rate of 0.8 m*/hour is based on the
EPA (1991) default of 20 m*/day. This is an incorrect application because it assumes that
the rate is for a 24 hour day. To convert to an hourly rate, divide by an 8-hour day (2.5
m’/hour).

d) Construction Worker Skin Surface Area. The value of 2,000 cm® assumes
that the worker is exposed only on the head and hands. Given that the construction
activity is assumed to be one month a year, and that this month is likely in the summer
(in the desert), the value of 2,000 cm? appears to underestimate the exposure. Assuming
the construction worker is clothed in shoes, long pants, and short sleeve shirt results in
an estimate of 4,590 cm?® (On-Site Worker, Table 6-3).

Since each of the sites within a given SWMU are in close proximity to each
other, it is our view that a worker at each SWMU would likely "visit" each
site each day. Mathematically, this was handled by dividing the work year
by the number of sites at each SWMU. Text has been added to clarify this.

In reality, the majority of the workers spend their time inside the facility
buildings and are not exposed to any of the contaminated sites during a
normal work day. Assuming exposure to each site adds to the conservative
nature of the risk assessment.

EPA guidance states that the 50 mg/day value is to be used in conjunction
with an exposure frequency of 250 days/year (5 days per week for 50
weeks per year), or a total yearly soil ingestion rate of 12,500 mg. In
order to be consistent with this guidance, since the DCD workers are
assumed to work 208 days per year (4 days per week for 52 weeks per
year), their daily soil ingestion rate should have a value of approximately
60 mg/day. This change has been made.

Comment noted. Correction was made to the document.

Comment noted. Correction was made to the document.
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e) Absorption. The absorption values for soil to skin were assumed to be
0.1% for inorganics and 1% for organics. While no specific values are recommended by
EPA, the values of 0.1% and 1% are at the lower end of the reported values. Based on
the data presented in EPA (1992), a value of 10% is reasonably conservative for
organics. On page 6-40, it indicates that these are EPA Region VIII recommended
values. Please provide either documentation or the contact person to verify these values.

f) What is the rationale for the skin surface area values for residents? The
adult value is a central tendency and not an RME (5,800 cm?) for soil or bathing (23,000
cm?) (Table 8-6, EPA, 1992). How was the child skin-surface area for bathing derived?
The 95" percentile for male children, ages three to six years, is 8,800 cm® (Table 84,
EPA 1992).

The 1.0% and 0.1% skin absorption values for organics and inorganics,
respectively, were recommended for use by USEPA Region IV (New
Interim Region IV Guidance, February 1992) for determining risks
associated with dermal exposure to contaminated soils. These values take
into account the soil matrix effect.

Skin surface area is dependent upon body weight. Since central tendency
body weights were used for both adult and child receptors, central tendency
surface areas are also. Text was added to clarify this point.

9. p. 6-74, Section 6.1.5.4; (also 6-39, 640, 6-76). The text is erroneous in interpreting
the value used for the exposure point concentration. The 95% upper confidence limit of
the mean was used to estimate the exposure point concentration (concentration term).

The concentration term is intended to be an average value, and not a high end, upper-
bound, or percentile value (it is correct to say that it is high-end estimate of the mean).
The statistical definition is that with 95% confidence (5% chance of an error), the true
mean soil concentration is between the lower and upper confidence limit. The upper
confidence limit is selected as the most conservative estimate of the mean. No conclusion
can be made regarding whether the true mean is likely closer to the upper or lower
confidence limit. In the instances where the maximum detected concentration was less
than the 95% UCL, the exposure point concentration may be an underestimate of the
mean. Please clarify the text. Additional information can be found in EPA, 1992a.

Text has been clarified.

10. p. 641, Worker Inhalation of Particulates. EPA guidance does not recommend that
a deposition fraction term be used for default scenarios. RfC's and inhalation slope
factors are based on an administered concentration. Unless site-specific information is
available that indicates that the particulates at SWMUSs 13 and 17 are less bioavailable
than the chemical used in the toxicological experiments for the TRIS values, no deposition
fraction should be used.

"Text was added to clarify this issue. If a criterion is based on particulate

inhalation experiments, then this term was set at 1.0 for that chemical.

I1l. p. 642, On-Site Construction Worker. What is the impact of assuming that the 30-
day exposure frequency is not consecutive days?

If 30 consecutive days are assumed, then the averaging time becomes 30
days rather than 365 days annually. This change would lead to non-cancer
exposure doses that are approximately 12 times higher than what are
currently calculated.
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12. p. 6-46. Permeability Coefficient. Please use the penmeability coefficients
recommended in EPA (1992). The default for inorganics, the same as for water, is 107
cm’/hour (pages 5-38 and 5-97). For organics, use the values in Table 5-7, or one of the
other methods in EPA (1992).

The default PC for inorganic chemicals was changed to 0.001 cm’/hour.
The equation for calculating the dermal PC for organics (Equation 6-17)
was taken from the scientific literature and is based on a regression analysis
of experimentally measured chemical uptake through skin, i.c., empirical
data. The comparable equation provided in USEPA’s Dermal Exposure
Guidance: Principles and Applications was not used since it is theoretical in
nature. Regarding the approach provided in the EPA document, the EPA
itself states (on p. 5-52), “...This seems counterintuitive and raises concerns
that the model may be overly conservative. Lack of data makes validation
of the model very difficult...” It is our position that the equation in the
referenced literature is more scientifically defensible than the equation
presented in the EPA document.

13. p. 646. Administered vs. Absorbed Dose for Dermal Exposures. Adjusting the
RfD to calculate an absorbed dose is consistent with RAGS (EPA, 1989). In Appendix A
of RAGS, a default absorption value of 5 percent is recommended, not the values cited on
p. 6-46 of 100 percent for VOCs and 50 percent for SVOCs and inorganics. However,
information collated since RAGS was issued suggests that using these values will not
result in a significant underestimation of risk from dermal exposures. Why wasn't this
procedure used for dermal exposures to soil?

Normalizing dermal exposure doses to the oral route was not conducted for
soil contact since Region IV toxicologists told us that their matrix effect
approach (which we used in the risk assessment) already corrects for this
route-to-route extrapolation.
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14. Table 6-5 through 6-10.

a) The reference indicates that the toxicity values were updated from IRIS in
1994. Please check the values to ensure that they are up-to-date. The ECAO has an
interim oral RfD of 6 x 107 mg/kg-day for trichloroethene, and IRIS has an oral slope
factor of 8.4 x 107 (ing/kg-day)" of dibromochloromethane. Please quantify the risks
associated with these compounds.

b) Using the sodium fluoracetate as a surrogate for fluoracetate is acceptable.

However, the toxicity value for fluoracetate should be adjusted for the difference in
molecular weight.

c) RAGS (page 7-15) and UAC R315-101-5(5.3)(a)(6) discusses the
hierarchy of sources of toxicity information. If a toxicity value is unavailable from IRIS,
HEAST, or ECAO alternative values may be derived using the EPA methodology. If no
value is available, the data gap must be evaluated in the discussion of uncertainties. In
the uncertainties, a comparison to regulatory standards (which may be based on
management or technological considerations) may be helpful. It is inappropriate to
substitute other values in the quantitative calculations of the excess lifetime cancer risk or
noncancer health effects (e.g., as was done for copper and lead).

All health criteria were updated for this version of the document. The
risks/hazards for both of the listed chemicals were quantitatively evaluated.

Comment noted. Text and criteria have been modified.

These values are not substitutes for existing criteria/standards. Rather,
they are exposure doses derived from these criteria/standards using default
exposure parameters. Region [II and other regions have used this approach
in driving their screening values; e.g., RBCs.

15. p. 6-73, Scction 6.1.5.1. TICS should not be “disregarded.” Please provide a
discussion of TICs that includes the identification and concentration, the potential
implications to human heath and the environment, why the TIC should or should not be
considered a contaminant of concern, and whether additional sampling is warranted (see
RAGS, Section 5.6).

Text was included to be consistent with RAGs.

16. p. 6-70, Section 6.1.5.2. Please expand the discussion regarding the negligible
exposures via the ingestion of contaminated game. For instance, the exposures are being
calculated for ingestion of contaminated beef which should be a conservative estimate for
exposure by ingestion of contaminated game.

Additional text has been added to the document.

17. p. 790, Table 7-23. For the current land use scenarios, it was assumed that asphalt
would prevent current exposures (samples 13 3X-04-1, 05-1, 06-1, 07-1). What is the
impact to the risk estimates for the current land use scenarios?

Since the asphalt paving is in place, current worker exposure to these
sample locations cannot occur. Therefore, the effect of including these data
in the calculations is moot. Please note, however, that all of the data were
used in the future worker scenario; i.e., it was assumed the asphalt was no
longer present (see footnote in Table 7-23).

18. p. 7-186, Section 7.9.1. What is the source of the elevated alkalinity/bicarbonate in
13SH-01 through 13SH-047

The likely source is an intermediate byproduct of the chemical reaction
between the sodium hydroxide and natural carbonates in the soil.
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19. p. 7-201, Section 7.10.3.1. Why was a construction worker deemed unlikely for this
site? A construction worker likely built the lagoons. What if the lagoons needed to be
enlarged or repaired? Please evaluate the construction worker for the waste-water
lagoons.

To address this concern, risk estimates were added for a future construction
worker at the wastewater lagoons.

20. Section 7.10. How can the gross alpha and beta be interpreted in the absence of
background values or without identifying the element responsible? It is acceptable to
assume they are present above background. If the gross alpha and beta are assumed to be
present above background, they must be evaluated. Typically, gross alpha and beta are
measured as a screcning analysis. Is additional sampling warranted?

Based on process knowledge, no operations at CAMDS involved the use,
storage, or disposal of radionuclides. Uranium and its daughter products
(i.e., radium-226 and 228) are the most likely sources of the gross alpha
and beta activity. A review of facility-wide groundwater data shows that
radionuclides are widespread and highly variable throughout the entire
basin. No attempt has been made to date to establish background values
since all investigations have concluded that the radionuclides are naturally
occurring. The reviewer is correct concerning gross alpha and beta
measurements being primarily used as a screening analysis. The uranium
data, however, were used to assess potential risks for the Sewage Leach
Ponds Site. No additional sampling is warranted.

21. p. 7-232. Ground Water Analytical Data. The discrepancies between the 1991 and
1993 data set are disturbing. While the 1993 data set may be the most defensible, it is
the least protective of human health. Additional sampling rounds are needed to provide
any confidence that the nature and extent of contamination has been defined. The
additional sampling rounds should include as ansalytes all substances that were detected in
previous rounds (e.y., 1,2-dimethyl benzene, di-, tri-, and methylnaphthalene). Given the
high acute toxicity of fluoracetic acid, at minimum, samples should be analyzed for
formic acid. Otherwise, this is just an unconfirmed hypothesis that the fluoracetic acid
detected in 1991 was reaily formic acid.

The Corps of Engineers is continuing to perform semi-annual sampling of
SWMU 13 wells. As reported in the January 30, 1997 TRC meeting, no
agent breakdown products have been detected, thereby supporting the 1993
data. The April 1996 sampling showed that arsenic, thallium, benzene,
xylene, and TPH are the contaminants present. Sampling will be
performed again in April 1997. Results will be evaluated further as part of
the CMS conducted by Dames & Moore.

22. p. 7-273. The data and rationale presented on p. 7-266 do not support that arsenic is
present at background concentrations. The text on p. 7-273 indicates that arsenic is likely
present at background concentrations. Please reconcile.

Sentence on page 7-273 referring to arsenic as background was deleted.

23. p. 7-273. How can arsenic and thallium combined account for approximately 98
percent of the total groundwater cancer risk when thallium is & Class D carcinogen?

Comment noted, Text was revised.

24. p. 8-29. Section 8.4.2 Nature and Extent of Contamination. In surface soil, arsenic
was detected above background in both samples, chromium in two out of five samples,
copper in five out of five, lead in four out of five, and zinc in the single sample (Table 8-
14). Yet the text indicates that these are likely present at background? What is the basis
for the supposition that this is "clean fill?" Why is the placement of fill not considered a
_part of site operations?

References to the metals being naturally occurring were removed. The
word “clean” was removed when referencing the fill. The important fact
remains that the referenced metals were carried forward and evaluated in
the risk assessment regardless of origin.
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Ecological Risk Assessment Comments from Previous State of Utah Comment

Package Dated October 10, 1996.

2. The ecological risk assessment has some deficiencies in the methodology when
compared to the Framework for Ecological Risk Assessment (EPA 1992). The problem
formulation is complete with the exception of endpoint selection. The connection
between the measurement and assessment endpoints is tenuous. The measurement
endpoints should be stated in the form of a testable hypothesis. If the endpoints are to be
weighted differently, the weighting and rationale should be presented in the methodology.
The result of this deficiency is that the conclusions (interpretation of ecological
significance) are not supported by the analysis.

Table 6-13 "Ecological Endpoints” (previously Table 6-12) was revised as a
significant aspect of the revised ecological risk assessment. The
measurement endpoint is expressed in terms of assessment endpoint
parameters, i.e., concentrations of COPCs in surface soil and surface
waler. A testable hypothesis is proposed as an integral part of the endpoint
decision parameter. Conclusions in the SWMUY/site sections relate directly
to the decision parameter.

3. Lethality was selected as the toxicological endpoint for ecological receptors. The
toxicological benchmarks, which need documentation, are based on median lethal doses
or concentrations for acute exposures. This results in the conclusion of no-adverse-
effects if up to 50% of the population is predicted to be killed by exposure to COPCs.
This is not a protective approach. Typically, lowest-adverse-effects levels or no-
observed-adverse-effects levels (LOAELs) and NOAELSs) are selected as toxicological
benchmarks. For the State to accept the use of median lethal doses, the report must
demonstrate how these are protective.

Protective screening level hazard quotients used in this Revised Final RFI
were calculated using EPA Region VII approved toxicity reference values
as established for the TEAD SWERA.

4. Ecological Assessment. Evaluating a limited number of receptors (key species) is
acceptable provided that it can be demonstrated that the key species have a higher

Section 6.2.1.3 (formerly Section 6.2.3.3) was re-written to refine the
justification for selection of key receptors. Note that some key receptors

calculated exposure than the other receptors.

14. Table 6-11. Hazard Rating for Ecological COPCs. The rationale for the non-
toxicity criteria in the hazard rating (e.g. flammability and reactivity) is unclear. These
appear to be transportation requirements and not related to ecological receptors. What
compounds were screened with using the criteria of flammability and reactivity?

were revised because of availability of toxicity and other biclogical data.

This table was revised to be a simple listing of COPCs. The other data was
found to be redundant and/or inappropriate. Information concerning
biological effects of COPCs is found in Table 6-2.

COPC tables under site discussions in Sections 7 and 8 were also revised.

15. Page 6-86, Section 6.2.4. Toxicily Assessment. The rationale for using acute
toxicity values is not clear. The ecological endpoints (Table 6-12) include assessment
endpoints of significant population reductions in key species and adverse effects to
threatened and endangered species. An ecological assessment based on acute LD, values
does not provide a measure for these assessment endpoints.

Please sce responses to comments 2 and 3 above.
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16. Section 6.2.5. Please provide the units for the equation variables.

Units are now provided for all equations. Note that the calculation
methodolgy has been revised completely for this Revised Final RFI as
stated in the following response.

17. Section 6.2.5. Assimilation efficiency and depuration: As noted in the reference for
the assimilation efficiency of 0.9 (Spacie et al., 1985; p. 513), this mode! is highly
sensitive to the relative values for assimilation efficiency and depuration. A small error
in estimating either coefficient will affect the outcome significantly. If one value is to be
used for assimilation efficiency and depuration rate for all COPCs and all receptors, the
value must be protective, That is, all COPCs will be absorbed at, or less than, this rate.
The ESE (1988) reference for depuration rates is not provided. Because the ESE (1988)
document will not be readily available to the DSHW or the public, please include the
relevant portions as part of the report. Please expand the discussion in the text to
demonstrate the vajues used are likely conservative.

Calculations of soil ingestion, soil dermal contact, water ingestion and
dietary uptake were revised in accordance with the approach used for the
TEAD SWERA.

18. The risk characterization and resulting conclusions for ecological receptors are not
clear. For instance, Table 8-20 concludes that a decrease in ferruginous hawk population
is unlikely. The rationale for this conclusion is not apparent. If the MTL is used to
calculate a hazard index, the hazard index for the deer is S0 and the hazard index for the
hawk is over 100 at the Drum Storage Site. If LD, values were used to derive the
MTLs, then the prediction is that over 50% of the exposed raptor population would be
killed and the survivors would likely suffer from non-lethal effects from chronic
exposures. The raptor population includes threatened and endangered species, and
therefore even individual birds warrant protection. Please revise the conclusions or

provide supporting rationale.

As a consequence of modification of endpoints and toxicological values (see
responses to comments 2 and 3 above), the results, conclusions, and
rationale have been extensively revised

Conclusions now consider, among other parameters, accessibility by
ecological receptors to SWMU 13 sites as discussed in general comment 2
above (page | of this document).

21. Appendix H. Ecological Assessment. Please provide a summary of the exposure
parameters, including the source and rationale, used in the calculation of the maximum
tolerance levels, of the biomagnification factors, and the toxicity values. For instance,
what is the source of the food, soil, and water ingestion rates?

Additional data, including references, have been included in new tables in
the methodology section (Section 6.0) of the text. The information
previously presented in Appendix H has been removed.

22. Appendix H. Ecological Assessment. Where are footnotes 1 and 2?

This table was removed and data included in the body of the report as part
of the overall revision to eco-risk calculations.
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